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ABSTRACT.—With the objective of making a comparative ethnomycological 
study, we selected three communities: Ixtenco, where the population is Otomi in 
origin; Javier Mina, where the people are of Nahua ancestry; and Los Pilares, a 
community of mixed Indian and Spanish descent (mestizos). These towns are 
located on the slopes of the Malinche Volcano in the eastern part of the State of 
Tlaxcala and were visited periodically from 1988 to 1992. The information was 
obtained by two methods: interview and questionnaire. Journeys into the forest 
were made with some of the respondents. We interviewed 191 people and ob¬ 
tained 495 completed questionnaires. In each community, we obtained biological, 
ecological and phenological data, as well as information on the Lval ptoj. k ' n 
cepts and uses of mushrooms, especially those w'hich were considered to be e i e 

or toxic. 

Key words: ethnomycology, wild mushrooms, Otomies, La Malinche Natio 

Tlaxcala. 


RESUMEN.—Con el objeto de realizar un estudio etnomicologico compara 

seleccionaron tres comunidades: Ixtenco, cuya poblacion es de origen otomi, 

Mina, en donde los pobladores son de ascendencia nahuatl \ os l are , 
nidad habitada — _nes se ubican en la parte ori¬ 


ental del estado de Tlaxcala al pie del Volcan La Malinche, > er0 
periodicamente entre 1988 v 1992; la informacion se obtuvo a tra\es 
canismos: entrpvi*tA<; v rnpsHnnarios. Se realizaron salidas a osque en 


Se entrevisto a un total de I 

495 cuestionarios. En cada una de las comunidades se obtuvieron . za d6n 

biologia, ecologia, fenologia,las concepciones acerca de los ongos tdxicos 

Por la gente local, principalmente de los que se consideran comesdbles o lox.cos. 


resume. 


une etude ethnomycologique 


0n a selectionne trois communautes: Ixtenco, dont la popu Mahua* et Los 

mi; Javier Mina, dans laquelle les colonisateurs sonl d'ascendance Nahua, 
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Pilares, une communaute habitee par des metis (mestizos). Ces populations se 
trouvent dans la partie orientale de l'etat de Tlaxcala, au pied du volcan La Mal¬ 
inche, et on ete visitees periodiquement entre 1988 et 1992. L'information a ete 
obtenue par deux mecanismes: entrevues et questionnaires. On a realise des sor¬ 
ties en foret en compagnie de quelques informateurs. On a realise un total de 191 
entrevues et re^u 495 questionnaires. Dans chacune des communautes donnees 
ont ete obtenues sur la biologie, ecologie, phenologie, idees et usages des cham¬ 
pignons, principalement des comestibles et de ceux consideres toxiques. 


INTRODUCTION 

A growing interest has developed during the last decade in assessing the 
importance of mushrooms to Mexican people. Many studies have shown that 
indigenous Mexican people have a wide knowledge of the biology, ecology, phe¬ 
nology, nomenclature, and use of these organisms (Chacon 1988; Dubovoy 1968; 
Escalante 1982; Escalante and Lopez-Gonzalez 1971; Estrada-Torres and Aroche 
1987; Gispert et al. 1984; Gonzalez-Elizondo 1991; Guzman 1960; Mapes et al. 

1981; Martinez-Alfaro et al. 1983; Palomino-Naranjo 1992; Reygadas-Prado et al. 
1995). 

Mexico is a multiethnic country and is home to around fifty Indian groups 
(Toledo et al. 1985). In addition, the country has a great richness of mushroom 
species as a consequence of the wide variety of environments found in its territory- 
Nevertheless only a few ethnomycological studies have been completed (Villarreal 

and rerez-Moreno 1989). 

No study has been made on the mycological knowledge of people from the 
State of Tlaxcala, Mexico, but there is some evidence suggesting that the earlier 
Nahuas of the region knew the edible and hallucinogenic properties of some 
mushroom species (Munoz-Camargo 1586). No information is available about the 
knowledge of the Otomi who have inhabited this area since pre-Cortesian times 
(Gibson 1991), though some information is available for several species of edible 
mushrooms which are eaten and sold in the markets of Tlaxcala (Herrera and 
Guzman 1961; Estrada-Torres et al. 1991; Gonzalez-Fuentes 1987; Santiago-Mar- 
tinez et al. 1990; Villarreal and Perez-Moreno 1989). Tlaxcala is one of the most 
culturally influential states of Mexico as a result of the hybridization of Spanish 
aiu indigenous traditions following the Conquest. Nevertheless, several commu- 
nitks in the territory of Tlaxcala retain their indigenous Nahua identity. People 

. rt n N \ S ' Veral * owns on slopes of La Malinche volcano (known locally as Volcan 
* a intzi) continue to speak Nahua and preserve their own traditions. In ad- 
c ition, Ixtenco is an isolated Otomi village in the west of Tlaxcala, which has had 
a different linguistic and cultural evolution from the rest of the Otomi commu- 

es o tntral Mexico (Weitlaner 1933). Most of the inhabitants of these towns 
nc ntar orcst patches and collect different forest products, such as wood and 

oms, mainly for personal use. Taking these factors into account, the pur¬ 
pose o our study was to compare traditional mycological knowledge of the peo- 
p e rom t iree towns situated on the slopes of the Malinche Volcano, Tlaxcala. 
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FIGURE 1.—Map showing the selected towns (Ixtenco, Javier Mina, and Los I ilarts) and 
«BWinding areas. 
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km from the nearest forest and the people depend in various ways on forest 
resources. Water is the most important forest resource for the Ixtenco people, who 
go to the forest only to fix their old, locally-built aqueduct, which carries water 
from the forest to the town. Generally, they do not spend time going to the forest 
to collect mushrooms, plants or wood because they collect their supplies in nearby 
places or, more frequently, buy them in the town. These people have communal 
land ( ejidos ) principally (2312 ha). 

The previous extent of the forest seems to have been greater than at present, 
according to information provided by older people, and also as it can be inferred 
by the forest patches found among agricultural fields belonging to Ixtenco. The 
habitants of Ixtenco might have made more use of forest resources in previous 
times and would have used them more frequently. Some people of this town say 

that they had never really depended on forest resources because they had farmed 
their own lands for a long time. 

Javier Mina forms part of the municipality of Trinidad Sanchez Santos, located 
at 19°11'18" north latitude, 97°55'33" west longitude, at an elevation of 2540 m. In 
1990, this municipality had 7847 inhabitants: 4022 female and 3825 male. Accord¬ 
ing to the census report, only 59 people spoke Nahuatl. The main activities were 
agriculture, cattle production, and the sale of mushrooms; also in this case, the 
ownership of lands is communal and there are a few ejidos (487.05 ha). This town 
is about 4 km distant from the forest and people harvest forest resources regu¬ 
larly. From a mvcological point of view, this fact is reflected by the number of 

people who collect mushrooms for eating or for selling in the markets of neigh¬ 
boring towns. 

Los Pilares is situated in the Huamantla municipality, at 19°16'12" north lat¬ 
itude, 97 56'42" west longitude and at an elevation of 2680 m. Los Pilares had 845 
inhabitants in 1990, comprising 421 males and 424 females (INEGI 1991). The 
main activities were cattle production, agriculture, manufacturing and sale of goat 
cheese, and marketing of several foodstuffs, mainly tortillas and seeds. In this 
town, most of the land is also communal (981.25 ha), but some people own land. 

e town is about 4 km distant from the forest and people use forest resources 
continuously, mushroom collectors sell their harvest in the market of Huamantla. 


Weather. 


Dlcuiui i anu uo« 


C(W 


nuuiull, 8 l ° rn e ciata of Huamantla Meteorological 
en Climatic Classification, the type of weather in the study 


temperatu 


there is low annual variation ii 
between 5° and 7°C. The annual 


month 


-— u n i<r nuutfM m 

the coldest (mean temperature 


temperature = 17.7°C) and January 


—Coniferous 


11°C) (Garcia 1988). 


. pine ^' res * u following species: Pinus leiopln/lla Schl. & Chamb., 

gum us r//yosa Nee, Q. laurina H. & B., Arbutus jalapensis HBK., and P. teocote Schl 

• /. n ^. ^ ttV)r jtezumae Lamb, and P. teocote are mixed with Alum 

dbia J!- fi B& L" A mexicana Seemen, S. paradoxa HBK., S. oxylepis Schn., 

Schl Th 1 h™ HBK '' R,hes aUahlm H - & B ' and Abies religiosa (HBK.) Cham 

ominant species in the herbaceous stratum are: Luvinus ascheiibo 
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Schauer var. furcilata, Castilleja tenuiflo 


conferta 


Sch 


Mill 


vulgaris L., Argemone platiceras Link & Otto, and Reseda luteola L. 


The 


Muhlenbergia macroura (HBK.) Itchc 


In the agricultural fields it is possible to find scattered trees of Buddleia cordata 
HBK., Alnus jorullensis HB&K., Crataegus pubescens (HBK.) Steud., and Primus ser- 
otina Her. (Acosta and Kong 1991). 


m 


with Pinus hartwegii Lindl. or with P. montezumae. In the lower stratum, some 
shrubs and trees are found: Salix mexicana, S. paradoxa, Buddleia parviflora, Ribes 
ciliatum H. & B., and Primus serotina ssp. capuli (Cav.) Me Vaugh (Acosta and Kong 
1991). In the herb layer the dominant species are: Circiuin ehrenbergii, Gnaphalium 
americanum, Taraxacum officinale Weber, Pernettya ciliata (Schlecht. & Chamb.) 
Standi., Halenia plantaginea (HBK.) Griseb., Geranium semanii Peyr., Prunella vulgar- 


Alchemilla 


(Sch 


Schauer. 


(Mill 


Delar. F. 

Above 3500 m, the Pinus forest contains pure stands of Pinus hartwegii to¬ 
gether with some individuals of Alnus jorullensis and Abies religiosa. The main 
shrubs are Baccharis conferta, Senecio cinerarioides, S. salignus, Lupinus montanus, a ix 
oxilepis, Ribes ciliatum, and Eupatorium glabratum. Plants of the herbaceous ayer 
include: Bacopa procumbens (Mill.) Greenm., Senecio platamfolius Benth., Mu eni er 
gia macroura, Penstemon gentianoides , Pernettya ciliata, Habenatia hmo^a, i a ifo 
Cav., Castilleja scorzonerifolia HBK., Solatium demissum Lindl 
HBK., Pedicularis canadensis L., Ranunculus macranthus Scheele 
fes Will. Ex. Sch., Cyperus incompletus (Link.) Jack., Ttifolium 
^d Stenanthium frigidum (Scham. & Schlencht.) Kunth (Acost 


d ifol i 


MATERIAL AND METHODS 

The southeastern slope of the Malinche Volcano v\ 
a Mav of 198ft fn ATrwomhpr of 1991. The people ^ 


find 


ethnic 


Mina, a town inhabited 


ecological knowledge: conceptions about what a mushr^vemacujar 

|J ame S' uses, conceptions about phenology and ecology, c assi interv iews 

hot " system, methods of cooking, and poisonous mushrooms^ These mtov ^ 

Were made with people who agreed to collaborate; we walke 
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(ABLE 1.—Total of interviews and questionnaires carried out in each town. 


Community 

name 

Total 

questionnaires 

Interviews 

Total 

population 

Interviews % 
related to total 
population 

Ixtenco 

390 

92 

5980 

8.0 

lavier Mina 

31 

43 

606 

12.2 

Los Pilares 

74 

56 

460 

28.6 


logo, knocked at each door, and interviewed people who answered our questions. 
At least 10% of the people from Javier Mina and Los Pilares were interviewed 

and 8% from Ixtenco. The information obtained was recorded on audiotapes when 
the respondents were Otomi speakers. 

Several questionnaires were prepared with the purpose of amplifying and 
confirming the information obtained from the interviews. These questionnaires 
wete distributed in the schools of each town. Some students were asked to answer 
the questions on the spot, and other students were instructed to carry question- 
naires home and request their parents or another relative to answer the questions. 
Responses to a few questionnaires were obtained this way. We obtained written 
information principally from young people (9—16 years), but interviews were held 
with people 1/ to 90 years old. Questions in interviews and questionnaires were 
the same (Appendix 1). The answers to each question were grouped by categories 
and the data was converted to percentages. In order to compare interviews and 
questionnaires the information was processed independently. 

Some main respondents" were selected in each town. These respondents 

were people with a wide knowledge about the mushrooms from forests near their 

towns. Fit Id forays for collecting mushrooms were made in the company of these 
persons. 

The mushrooms were collected, identified and catalogued. The voucher spec- 
U ert ^ e P os *l e ^ at the herbarium of Universidad Autonoma de Tlaxcala 


RESULTS 


Table 1 shows the number of interviews carried out and questionnaires com- 

IF! ^3Cll ^AlAfr\ ^ 


.. e 5j* c *ted ^ common names of 41 edible species in the three towns (Ap- 
• c • . X , tenCO K P eo P^ e know 25 useful species and use 70 common names (52 

in bDamsh. 3 »n -> _ . r . 


rann . i utiu m Otomi). Javier Mina _ 

names) I i jP' ?cles anc ^ h)4 common names (90 in Spanish, 8 Nahua and 6 mixed 


know 


2 in Nahua and 2 mixed names). 


different P • W ? , M f lroom ^ s - 1° the three communities, there are some evident 

mon idea i' n . P eo P ^ ideas regarding the nature of mushrooms. The most com- 

nhnts in) a ' ie [ D a an< ^ ^ os P*lares is that mushrooms are different from 

rooms) f An? m f S .f° P e said/ “ nada mas son hongos" (they are just mush- 

cept similar to that which has been established in modern mycology 
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(Margulis 1974). The percentage of people who gave this answer was higher than 
that for other concepts. Information was obtained through both questionnaires 
and interviews, but it was felt that the most accurate information was obtained 
through discussions with the interviewees. In Ixtenco, only 8% of the people in¬ 
terviewed said mushrooms were neither plants nor animals, but 38% considered 
mushrooms to be plants. Because of the use of many technical words (e.g., "cryp- 
togamous plants") when students referred to mushrooms as plants, or to some 
fungi structures (scales as "hoyos ingestales," "pfleo," "himenio") and some Latin 
names ("Boletus satanas ," "Amanita muscaria ") it could be supposed that young 
people's ideas about the nature of mushrooms has been influenced by information 
learned in school. Interviews showed that many people who had never attended 
school also considered mushrooms to be plants. Otomi people of Ixtenco use the 
classifier kho or y'kho, which means mushroom, and they include the fungal 
condition athlete's foot in the category of mushroom. However they use the word 

I'm d'ga to refer to plants and fani to animals. 

Other ideas in Javier Mina and Los Pilares are: "los hongos son agua (the 
mushrooms are water) or "son producto de la tierra" (they are a product from 
the soil). The former view is based on the high content of water of the sporo- 
phores. For those who hold the latter view, mushrooms are considered a different 

kind of natural element unrelated to both plants and animals. 

The value of mushrooms in the diet of the Javier Minas people is reflected 
when they state, "los hongos son un alimento" (mushrooms are a kind of food). 

Placement of Fungi in the Cold-Hot System— Classifying food and other elements of 

ancient tradition in America. It is based on 


the 


universe as "cold" or "hot" is an 


the characterization of the humor and paired qualities of food as hot or cold, anc 
dry or humid. From this point of view, food is eaten not just for nutrition, ut 
also to treat certain kinds of illness and to promote health. For example, a person 
suffering from a fever should eat cold food, while someone suffering from a co c 
should consume hot food (Foster 1979). Some foods that are considere 

are: meat, honey and coffee. Rice, papaya, watermelon and mushrooms, among 
others, are cold food. Most of the respondents of the three communities consi 
mushrooms to be frios 'cold', either because of their high water content or tne 
place in which they grow, frequently in wet places. Some respon ent. 1- 
Son frios porque crecen en el monte y ahi hace frio (they are co e £ au ^ 
grow in the forest and it is cold there). Sometimes people classi y miL • 

cold because they think mushrooms produce vomiting or diarr ea w e , 

a undance or during the night. The recommendation of some wome 

mushrooms with epazote (Chetiopodium ambrosioides L.) or c r some obtain 

after eating them, because they are hot. Consequently, it is thus 
a balance of cold and hot in a mushroom meal, which is 

te ?° me P e ople of Ixtenco and Javier Mina regard some . s ° respondents 

°t, tibios 'warm', or templados 'temperate'. In Javier ma, s absorbs 

that Ustilago maijdis is hot because it grows on maize, and the 


humidity, while the other mushrooms grow on the soil. 

Morplwlogy.— Pe 0p i e from the three communities recognize [^^bology: 

g body, which are distinguished from one another bv their g 
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mushrooms with an umbrella shape (gilled mushrooms), pantes and pancitas (bo- 


coi/ote 


repisa 


(polypores), and papas 'potatoes' (truffle-like mushrooms). 

In the three communities, the different structures which make up a mush¬ 
room were named. In Ixtenco, both the Otomi and Spanish names were given for 
the following structures: cap, cuticle, gills, scales, stipe, and ring. 

(inly in javier Mina were all the structures of a typical mushroom recognized; 
in Ixtenco and Los Pilares the volva remained unnamed. The most frequent names 
list'd to refer to the hymenium were costillas 'ribs', esponja 'sponge', and libro 
book. These were mentioned in the three localities, as well as sombrero 'hat', 
sombrilla or paragons 'umbrella', and cabeza 'head', which were used for the cap. 

I he most frequent names employed to refer to the cuticle were pellejito 'skin' 
anti tela cloth. In all three communities, the names used to refer to the stipe were 
the following: tronco 'trunk', pata 'foot', and tallo 'stalk'. In Ixtenco the term "stalk" 


questionna 


to 


Ilii' ornamentation of the stipe is a feature commonly used by people 
distinguish between edible and poisonous mushrooms, for which the following 
terms were used: pata lisa 'smooth foot' and pata lanuda 'woolly foot'; these coin¬ 
cide with the technical terms "glabrous" and "tomentose," respectively, which are 
used in fungal taxonomy.: * * . 

Other structures, such as scales, ring, rhizomorphs and volva, were not rec- 


mushroom 


scales 


Mina 


prouts. 


9 $ 


because they mention that "the skin remains when the mushroom 


In j igure we show terms used in each town for various structures of gilled 


Different 

For 


ft j p - •m/ in Qic IvllUWIl d^ UriiL IIUd dllll^ / mw* 

. < V• 3IU 'V 7 /“° s slices; puffball scales were named granitos 'pimples' or cam- 

* ! S ,r ^.' Ascribe rhizomorphs they say: "los pedos de coyote no tienen 
| a, tstan pegados al suelo, tienen una raicita" (coyote farts don't have a foot, 
ey are stuck to the ground, they have a little root). Some of the Spanish names 

i nt community are not recognized in others. Nevertheless, some of the 


^ »■ 1 Vi 

ased information exchang 


which may 


mushrooms 


of Mushrooms .—We 


onlv ii 

J 


the wiH ^1“ ^ ^ three towns is that mushrooms grow 

oririnan nl ” * ^ P Iant °d or cultivated. People said, "nacen solos," " 

1 1 s or nacen solos Dor la nainraiar,-." grow by themselves 

__i V //!_ 1 *__ 1 C11 1 


los produce" 


produces 


seeds nor roots) 


la qu 
th 
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TABLE 2.—Mushroom origin. 



Ixtenco 
(N = 482) 

Javier Mina 

(N = 74) 

Los Pilares 
(N = 130) 

Wild (not being planted or cultivated) 

63.6 

63.8 

95.4 

God's will 


1.3 


Some fungal structures (volva or stipe 




base) 


13.0 


Spores 

3.4 


0.8 

Origin unknown 

33.0 

24.3 

3.8 


Numbers indicate percentage of respondents who gave each answer. (—) This answer was not obtained 
in this town. ^ 


are Dorn rrom mots 


soil); nacen por medio del agua" or "de la humedad" (they 
ture). These ideas probably mean that they are not planted. 

A small percentage of our respondents recognized spores and sporophore 
structures as the mushroom's propagules. Both are called semillas 'seeds'. In Ixten- 
co and Los Pilares the respondents said, "los hongos tienen semillas, son como 

Unas hnll^Q rhinnifac ,/ /^« l__i _ .1 i»i ii i_ _ii_\ 


- 0 vvmi j^cupie rrom javier Mina, we observed tnat our re¬ 
spondents left the volva of Amanita caesarea and the stipe base of Boletus pinophilus 

btcause they^ consider them to be the seeds of these mushrooms. In this town 
people said, el tronquito es el que produce al hongo, porque si queda enterrado 
vuelve a desarrollar" (the little trunk produces the 
mains underground, mushrooms grow back). 

I — ft I_ _ _ _ • _ 


mushroom 


God's will). 


community, 

Will 


recognize 


*, snrooms. in the three communities, more than 50% of our 

spon ents pointed to the moisture (rain) as the principal factor involved in 

room growth, but many respondents said that ocoshal (Pinus litter), dung, 

^seastns o t year are also very important factors. It is interesting that many 
people believe hre to ha a r 


able familiarity with the growth habits oi 
uhich have carbonicolous habits (Moser 

^ People to bum the forpst with tha nnr 


know 


which 


tha i i . u vv i ieeu came anu uiai uummg 

the vegetation makes it easier to find mushrooms. 

season rl ! n ^ a ^ nc * 1e towns, the people know that the mushroom growth 

honeos" fn\ Y asSOC,ate l d with the ra iny season. They say, "si no llueve, no hay 
nongos (no rain, no mushroom^ - 1 _ U... y , . 


September 


danrp nf m u y august Deing the months with highest aoun- 

de la nrerinifJ S; - l ,Ti' tVer ' pe ° ple said ' " la te mporada es variable dependiendo 

S S n Phe season « variable depending on the rains) (Appendix 3). 

group the sp«ies into twocatevorioc' gr ° W '! arou g hout the 
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hongos de secus 'mushrooms of the dry season', in which some Ramaria and Lyo- 
plnjllum species are included and hongos de temporal 'mushrooms of the rainy sea¬ 
son', in which most species, both edible and poisonous, are included. 


Ecology .—The knowledge that people have about mushroom ecology varies from 
one community to the other. It depends on the activities in which they engage 
and on their dependence on forest resources. 

People from Ixtenco recognize three ecological zones in which mushrooms 
grow. "El campo" refers principally to agricultural fields and open areas. They 
often refer also to "el cerro" (the hill) and "el monte" (the mountain, the place 
where the forest is). In Javier Mina, people also recognize three zones in which 
mushrooms can be collected: "el campo" (the cultivated fields), "el llano" (the 
plain), and "el monte" (the forests). In Los Pilares, just two of these zones are 
considered: "el campo" and "el monte". All the people have the same chance to 
go to the plain and to the forest, and they can collect plants, mushrooms or wood 
everywhere, because these are communal lands. Each family owns cultivated 
fields. The information obtained on this topic is showed in Appendix 4. People 
of the three towns consider La Malinche (the forest; Spanish: "el monte ) to be 

the principal area for collecting mushrooms. 

People from Javier Mina and Los Pilares have an extensive knowledge about 
the places in which diverse mushroom species grow, especially those species 
which are sold or used regularly, e.g.. Amanita caesarea, Lyophyllum spp., Russula 
delica, Ramaria spp., and Gomphus floccosus. Otomi people from Ixtenco gave precise 
data about few edible species. Some respondents from Los Pilaies can easily find 
! i tain bodies of hypogeous mushrooms such as species of Rhi~opogon (papa> po 
tatoes') and they know that some animals such as birds eat these mushrooms. 

Only a few people eat these species raw, confirming their edibility. 

People from Javier Mina call groups of mushrooms of the same species tom- 
mates' or cuatitos Tittle friends'. They say that each mushroom has its 
ma te because everywhere that one of them grows, there is always another near v, 
they say, "son hermanos" (they are brothers). When people find a lone ru ^t 0 ' 
°f Boletus pinophilus or Amanita caesarea, they look around and usually inc me 


means 


Gathering and Use .—The main ___ u tk 

L °s Pilares is through direct collection, but in Ixtenco, people buy them, e mu 
former towns are located very near to the forest, but the latter is more ian 
hom thp nlaroc i^> which m,nw 


mushrooms 


mainly f rom Javier Mina 


mushrooms, either in neighboring places or in big cities such 

0r Mexico City. ( j 

Mushrooms are rarely used for non-food purposes. Newr the ess^we ou^ 

ei ght usage categories for mushrooms in the area of study (a e • tant 

People recognized most of these categories. Mushrooms represen 

of the economy of many famines from Javier Mina 
X)l r ' fewer mush room uses are recognized in these treatments in 
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TABLE 3.—Usage 

categories found in the studied area. 





Javier 

Los 


Ixtenco 

Mina 

Pilares 

Food 

»f 

5f 

* 

Tinder 

* 

— 

T 

Cosmetic 

* 

— 


Insecticide 

if 

— 

* 

Medicine 

* 

* 

* 

Ornament 

* 

— 

— 

Item for sale 

)fr 

* 

* 

Poison 

* 

* 

5f 

(*) Data obtained in 

this town. (-) No information recorded in 

the present survey. 



this country have not been previously documented, but these were recorded only 
in Ixtenco. Only a 23-year old woman indicated the cosmetic use. 

Food. —A total of 121 common names used to designate 40 species of mushrooms 
and slime molds were found; these represent 16% of the total number of edible 
species registered in Mexico (Villarreal and Perez-Moreno 1989). The use given 
to each species is variable and depends upon each person's individual knowledge 
and preference. 

Mushrooms considered to be of excellent quality by most people are the fol¬ 
lowing species: Amanita caesarea, Boletus pinophilus, Lyophyllum ovisporum, Entoloma 
clypeatum, Hebeloma aff. mesophaeum, and Ramaria spp. 

The following species were known to over 95% of the inhabitants of the three 
communities; Amanita caesarea, Boletus pinophilus, and Lyophyllum ovisporum. In Ja¬ 
vier Mina, they are greatly appreciated in an immature state ( de boton 'bud'), 
commanding a higher price than those in a more mature state ( floreados 'flow¬ 
ered'). These mushrooms are increasingly searched for, and are collected exces¬ 
sively, either for sale or for consumption. On many occasions, however, unsold 
dried mushrooms may remain stored for many years. 

Mushrooms that were greatly appreciated and recognized by at least 40-80% 
of the interviewed people include the following species: Cantharellus cibarius, Rus¬ 
sula delica, Hygrophorus chrysodon, Gomphus floccosus, Agaricus campestris, Lactanus 
salmonicolor, Lactarius deliciosus, Laccaria bicolor, and Helvetia lacunosa. 

Many of these species are occasionally collected in an immature state; even 
tl ugh some are avidly searched for, few people recognize them and the carpo¬ 
phores remain uncollected, thus allowing the species to reproduce. 

Amanita franchetii and Amanita rubescens are used only in Javier Mina and few 
people recognize them. The presence of scales on the surface of the cap of these 
species is the reason many people consider them to be poisonous. They remain 
under-used, notwithstanding the high demand and the great appreciation that 
exists among people who know them. 

The species named by less than 40% of interviewees include the following 

s, Chroogom- 

, Climacocys- 


species. Hygrophorus purpurascens, Clitocybe gibba, Gymnopus dryophilu 
phus jamaicensis, Claiwiadelphus truncatus, Rhizopogon aff. michoacanicus 
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tis borealis, Ganoderma sp.. Lac tar ins indigo, Suilhis granulatus, Boletus luridiformis , 
Fuligo septica, Tricholoma flavovirens, and Helvetia crispa. 

Some species, such as Lactarius indigo and Boletus luridiformis, are considered 
toxic; in the first case, because of its blue-green color, and in the second, because 
of the greenish color that it acquires when the carpophore is damaged or cut. The 
last criterion is the same used as that used by people from Acambay in the State 
of Mexico (Estrada-Torres 1987) and by the Zapotecs from Oaxaca (Hunn, letter 
2001)', who distinguish the edible Boletus sp. from poisonous species by testing 
the color of the flesh of the cap. If it turns green when broken, the mushroom is 

poisonous; if it remains creamy white, it is edible. 

Characteristics such as mushroom consistency and shape make some species 
disagreeable, so people do not consume them. Such is the case with Rhizopogon 
aff. michoacanicus which, probably due to its dark and gelatinous gleba, is con¬ 
sumed by only a few people in Los Pilares. In a similar manner species of this 
genus are greatly appreciated by the Tepehuanes of Durango (Gonzalez-Elizondo 
1991). Fomitopsis pinicola and Ganoderma sp. are not used extensively because of 
their rubbery texture, and Fuligo septica due to its soft and gelatinous appearance. 

Some genera, such as Morcltella, are hard to find because they grow in areas 
that are difficult to reach and have a restricted distribution, even though they are 


greatly appreciated because of their flavor, as well as for their commercial \alue. 
Other mushrooms are not used simply because their flavor is disagreeable or 
because people either Ho not like them or do not know how to prepare them. 


sumption are diverse and vary according to the custom of each family, their eco 
nomic situation, and the type of mushroom. Although mushrooms are usually 
collected for sale, some are picked for consumption at home. In Ixtenco, mus 

rooms are bought. . . . 
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campestris), can be fried with slices of chili. The pnnte (prepared as a croquette) 
and the escobetas (Rnmnria spp.) are recommended mixed with eggs. 

Another way to cook them is in soup, with chicken, or just with epazote and 
onions or with slices of cuaresmeno chili. Mushrooms that are prepared in this 
way are the escobetas, the xoletes, the amarillo, the bongo de pasto, the huevito (Hi/- 
grophorus chrysodon), and the tejamanil (Clitocybe gibba ). Some stews are more so¬ 
phisticated; they are prepared in pipidn, with green mole with peas or kidney 
beans. The menudito (Morchella spp.) is prepared stuffed with mashed potatoes, 
cheese, or ground meat, covered with beaten egg and fried. I he bongo de maguey, 
the enchilada (Lactarius salmonicolor), and the corneta blanca are ground in the metate 
with epazote and chili to prepare quesadillas. It is recommended that the bongo 
de pasto, the tecosita, and the xocoi/ulado (Laccaria bicolor ) be boiled with beans. 

Mushroom preservation. One way to preserve mushrooms in order to enjoy 
them "para el antojo" (for cravings) in any season is to dry them in the sun, either 
sliced (as is the custom in Javier Mina), or strung on a thread (as mentioned by 
people in Ixtenco and Los Pilares). People from Javier Mina dry great quantities 
of mushrooms on screens; they take their mushrooms to Mexico City in order to 
sell them. Their price is greatly increased in this way. 

Mushrooms that are customarily dried are the pante, the menudo or tnorilla, the 
tecosita, and the orejas (Helvetia spp.). Species dried less frequently are the corneta 
blanca, the corneta de oyatnel, the escobetas, and the xolete. 

Beauty Treatments. Ustilago maydis is used in some beauty treatments for refresh¬ 
ing the skin and giving softness. People mix the spores of this fungus with lemon 
juice and smear the mixture on the face as a mask. 

Decoration. Some people from Ixtenco use Fomitopsis pinicola (Sow.) Kickx and 

Danoderma sp. to decorate Nativity scenes at Christmas time. People perforate the 

centers of the sporophores and use them to represent fountains, rocks or any other 

clement in the display ( creches"). Some people sell the sporophores of these 

species in the Huamantla market. We found these species in the market onlv at 
Christmas time. 


nu 1K Woodcutters and other people who have to stay in the forest for many 
ours or overnight use dried and old sporophores of Fomitopsis pinicola and other 
'h f o \ port species to light fires to prepare meals or to provide warmth. 


Medicine. 


maydis 


( . «v rx) is used to dress and promote tne neaung 

o urns in the three communities. Spores of this species are mixed with cold 

cream or ard. The mixture is smeared on the burned areas of skin. 

ycoptn on palatum Pers. and other species of Lycoperdon (pedo de coyote 'coyotes 
atulence) are used to heal wounds, bums and blotches. For wounds, the dam- 
get s in is c isinfected with alcohol, and the spores are then put on the wound. 
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liongo mosca ) is used to heal dysentery in Javier Mina. The mushroom is boiled 
and the water is drunk as an infusion. 

Pseudevernia consociatis (Vain.) Hale & Culb. and Ramalina sp., are used as a 
cure for pneumonia. These lichens are pulverized and mixed with alcohol, then 
the mixture is smeared on the chest. Many species of lichens (flor de piedrn 'stone 
flower' or lama de piedra, 'stone slime') are used to make a tea to heal coughs. 


Insecticide.—Amanita muscaria is used to kill flies. The cap and warts are put into 
a dish with milk or water mixed with sugar, and set aside indoors. 


Poison .—Those mushrooms that people do not use for eating are considered to be 
poisonous. In Ixtenco, people call them khomittikho (hongos cjue no sirven useless 
mushrooms') or tsangoklio ( tsango poison' or 'rabies'; kho 'mushroom ; Spanish. 
veneno or rabia 'mushroom of rabies ). The general names in Spanish for these are 
hongos locos 'crazy fungi' and hongos malos 'crazy fungi' in all three localities. 


Commercialization .—During the rainy : 
tant activity, especially in Javier Mina 

Mina 


mushroom 


interviewed. Seventy 


rotrus operation. In Javier Mina, 1U2 families were inter viewer. V 
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TABLE 4.—Mushroom prices in Javier Mina. 


Latin name 

Price in 1990 
(US $1 = 2.85 

Mexican pesos) 

Price in 1995 
(US $1 = 6.35 

Mexican pesos) 

Price in 2000 
(US $1 = 9.70 

Mexican pesos) 

Amanita caesarea 

$ 1.05-2.80/kg 

Immature carpophores 

$ 1.73-2.36/kg 
Mature carpophores 

$ 0.63-0.94/kg 

Immature carpophores 

$ 2.07/kg 
Mature carpophores 

$ 0.97/kg 

Boletus pinophilus 

$ 1.75-3.50/kg 

Immature carpophores 

$ 0.78-1.10/kg 

Mature carpophores 
$ 0.31-0.47/kg 

Immature carpophores 

$ 2.07/kg 

Mature carpophores 

$ 0.61/kg 

Hebeloma aff. 
mesophaeu m 

$ 0.17-0.87/kg 

$ 0.15-0.55/kg 

$ 0.62/kg 

Lyophyllum decastes 

$ 1.75-3.50/kg 

$ 0.94-1.25/kg 

$ 2.07/kg 

U/ophyllum ooisporum 

$ 1.75-3.50/kg 

$ 0.78-1.25/kg 

$ 2.07/kg 

Morchella esculenta 

$ 2.45-5.26/kg 

$ 0.16-0.31/kg 

$10.39/kg 


price diminishes. Table 4 shows the prices per kilogram of some of the main 
species that are collected in the community of Javier Mina. 

Small scale mushroom trading is carried out within the communities, in 
neighboring communities, and at the marketplace in Huamantla. Here, the only 
beneficiaries are the mushroom collectors, for there is no middle-man. This is a 
vei v important activity; it is carried out by most of the collectors in Los Pilares 
and in Javier Mina and represents a considerable source of income during the 
rainy season. When the mushroom season is poor, people dedicate themselves to 
othei related activities such as the collection and sale of Mexican cherries (capuluv, 
seed fruits of Primus serotina spp. capuli (Cav.) McVaugh.). 

According to the information provided, in Ixtenco, the collection of mush¬ 
rooms for sale in the neighboring communities was once a common activity. Now¬ 
adays, however, this activity is sporadic. 

GENERAL DISCUSSION 

This study provides a brief summary of traditional mycological knowledge 
from three towns within the same ecological area. Data presented are very similar 
to those found previously in other places and cultures in Mexico. 

Ktgarding the conceptions about fungi, a high percentage of people from 
Ixtenco answered that mushrooms are plants, while in Javier Mina and Los Pilares 

cAtr half of tht population interviewed hold this view. Many people answered 

t at these organisms are only mushrooms/' different from plants, like the con¬ 
ception that Purepechas from Michoacan have (Mapes et al. 1981). The oldest 
people in Ixtenco also view mushrooms as distinct. They use a special classifier 
or esignating mushrooms, kho, which is the same as that used by the Otomies 

from Acambay, State of Mexico (Estrada-Torres and Aroche 1987). 

s in other areas of Mexico, people use specific terms to name the mushrooms 
s nurtures. Otomies from Ixtenco name the cap ( riiphwi ), scales (danni), and stipe 
(riva) in the same way that Otomies from the State of Mexico (Estrada-Torres and 
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Aroche 1987); nevertheless, we did not find any name for volva (Otomies call this 

structure rdeshkho in the State of Mexico). People from Javier Mina name ail 

mushroom structures, and the volva and annulus are considered propagules. They 

believe that leaving these structures behind in the forest will increase the harvest 
in future years. 


Some traditional practices in Javier Mina should be adopted by other collec¬ 
tors in the studied area because such practices could help to preserve this im¬ 
portant resource. This is the result of the belief and understanding about the 
origin of mushrooms. People leave or bury some portions of the collected car¬ 
pophores (volvas or stipe bases), and these structures may act as vegetative prop¬ 
agules. As far as we know, no scientific study has been done to evaluate the 
effectiveness of these practices. Other cultural practices include burning the herb 
layers of the forest with the aim of propagating some grasses used as fodder and 
at the same time oromotine the production of some funeal species such as He- 


beloma aff. mesophaeum, Lyophyllum spp., and Morchella spp., which grow in burned 
places. Such activities indicate some kind of forest management in which one 
objective is to increase the natural production of different edible species of wild 
mushrooms. Unfortunately, there is no research relating to the real impact of these 
practices on the natural production of mushrooms, on species selection, or of its 
effect on the forest itself. People of the towns are quite conscious of the dangers 
of uncontrolled fire. However, fires are started anonymously by persons who 
seemingly control neither the intensity nor the extent of the fire. 

On the other hand, local ecological knowledge includes some concepts, such 
as that of "brothers" or "mates," that may help to convey ectomvcorrhizal rela¬ 
tionships in educational programs (to encourage sustainable use of forest). That 
is, mushrooms that are hertnanos 'brothers' may have a common mother in the 
pine, fir or oak trees. The information that people have acquired could be used 
to indicate that a relationship exists between trees and mushrooms and something 
that damages one of them surely affects the other. If the people know that when 

thpv mf i-l™ „:„„ J. _ .1__. li >< — ~xl™-" Krvcf rtf vnnntr mushrooms SUCh 


J mv, it UCC3, LllCll ID, Lilt: muu ivi ~ - J C7 

as Boletus pinophilus, then mushrooms will die and in later years they will find 


harvest 


between 


v A v/1 LI lv X X CjI 1 v Jv/ Lil v-v-kJ/ c/i w f * 

ferent organisms using simple ideas. The information about traditional propaga¬ 
tion of mushrooms would also be included in these kinds of programs. It is im¬ 
portant to teach that mushrooms have spores, which are the seeds in that, if t ey 
ieave spore-bearing pieces of the fruiting body, another mushroom may originate 
the next year in the same place. For this reason, it is important to clean the mush- 
ro °ms in the forest and to bury unused portions of the sporophore. 

o. J _ixiirfc nr 


Similar 
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diet and income for many households of these towns, especially in the rainy 
season. 

Traditional knowledge and experience of mushroom collectors, besides our 
studies of mushroom commercialization in this area, could form the basis for the 
promotion of rural enterprise, including the packaging of dry mushrooms or can¬ 
ning of some species, such as has been proposed by Martfnez-Carrera et al. (1998). 

As in Hueyapan, Morelos (De Avila et al. 1980), the northern mountains from 
the State of Puebla (Martinez-Alfaro et al. 1983), the Sierra of Ajusco (Gispert et 
al. 1984), and San Pedro de los Metates, State of Mexico (Estrada-Torres and Ar- 
oche 1987), people from the study area consider mushrooms to be "cold" in the 
traditional system of medicinal classification, due mainly to their high water con¬ 
tent. However, as in Acambay, State of Mexico, some people from Javier Mina 
consider Ustilago maydis to be hot. 

Mvcological knowledge of the people of Javier Mina is probably very ancient 
and has survived to the present time through direct transmission from old to 
young people. This pattern is true also for Los Pilares. 

In Ixtenco, old people provided similar information to that given by the 
young. Although our study did not aim to compare the ethnomycological knowl¬ 
edge between old and young people, it could be important to investigate this 
topic and to analyze some changes with time. It is possible that ethnomycological 
knowledge has been affected by local deforestation. 

NOTES 

Hunn, Eugene. University of Washington, letter, November, 2001. 
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APPENDIX 1.—Questions used to obtain information about traditional mycological knowl¬ 
edge. 


1. Name 

2. Age 

3. Occupation 

4. Address 

5. Are you familiar with fungi? 

6. Can you explain fungi? 

7. Name the fungi that you know 

8. What are the uses of fungi? 

9. Where do the fungi grow? 

10. When do fungi grow? 

11. How do they originate? 

12. What conditions do they need to come? 

13. What is the quality of fungi? Are fungi cold, hot or warm? 

14. Why is this so? 

15. Do all fungi grow in the same place? 

16. What are the names of the fungi structures? (with picture shown as reference) 

17. Which fungi are edible? 

18. How do you cook mushrooms? 

19. How do you know an edible fungi? 

20. Which fungi' are inedible? 

21. What happens if you eat inedible fungi? 

22. Are inedible fungi useful for something? 

23. What remedies are used for people who eat inedible fungi? 

■ you know fungi which are used as a remedy? 

25. Do you collect fungi? 

26. Do you buy fungi? 

27. Do you sell fungi? 

28. Which fungi do you sell? 

29. Where do you sell fungi? 

30. Do you know how to preserve fungi? 

31. Do you know how to sow fungi? 

32. Are you familiar with cuitlacoche? 

33. Are they fungi? 

34. What are they? 

35. What is its use? 
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